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[0002] Data can be massive, complex and/or rapidly changing and hence dealing with 
data is daunting. Data visualization is important because it increases the ease and 
efficiency of gaining insights from the information in the data. But since visualization is 
primarily a visual medium of communication, it systematically excludes people with 
visual impairments and disabilities unless methods are used to provide equal access. 
Many existing analytical dashboard-building tools provide the user with access to a table 
of the raw data to remediate this concern. However, this technique fails to resolve the 
initial reason for visualizing the data in the first place: the raw data is often difficult and 
daunting to gain insights from.  
BRIEF DESCRIPTION OF THE DRAWINGS 
 
[0003] Additional advantages and details are explained in greater detail below with 
reference to the exemplary embodiments that are illustrated in the accompanying 
schematic figures, in which: 
 
[0004] Fig.1a illustrates a block diagram of a system for implementing embodiments 
consistent with the present disclosure. 
 
[0005] Fig.1b-Fig.1c shows context of the chart along with annotations.  
 
[0006] Fig.1d shows representation of data in various geometries.  
 
[0007] Fig.2a illustrates the process of navigating a chart of tabular data. 
 
[0008] Fig.2b illustrates the aspect of filtering the visual space. 
 
[0009] Figs.2c-2h shows the dynamic aria labels and keyboard navigation patterns of 
the chart area. 
 
[0010] Figs.3a-3d shows grouping level variations to move to a sibling group.  
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[0011] Figs.3e-3j shows element level variations based on the movement of child 
element of that group.  
 
[0012] Figs.4a-4b shows element level variations based on the movement of child 
element back to parent group. 
 
[0013] Figs.4c-4d illustrates element focusing based on the chart cross-group 
categories. 
 
[0014] Figs.4f-4h shows the aspect of controller mirroring interactivity of the chart. 
 
[0015] Fig.5 illustrates a block diagram of an exemplary computer system for 
implementing embodiments consistent with the present disclosure. 
 
DESCRIPTION OF THE DISCLOSURE 
 
[0016] It is to be understood that the present disclosure may assume various alternative 
variations and step sequences, except where expressly specified to the contrary. It is also 
to be understood that the specific devices and processes illustrated in the attached 
drawings and described in the following specification are simply exemplary and non-
limiting embodiments or aspects. Hence, specific dimensions and other physical 
characteristics related to the embodiments or aspects disclosed herein are not to be 
considered as limiting. 
 
[0017] For purposes of the description hereinafter, the terms “end,” “upper,” “lower,” 
“right,” “left,” “vertical,” “horizontal,” “top,” “bottom,” “lateral,” “longitudinal,” and 
derivatives thereof shall relate to the disclosed subject matter as it is oriented in the 
drawing figures. However, it is to be understood that the disclosed subject matter may 
assume various alternative variations and step sequences, except where expressly 
specified to the contrary. It is also to be understood that the specific devices and processes 
illustrated in the attached drawings, and described in the following specification, are 
simply exemplary embodiments or aspects of the disclosed subject matter. Hence, 
specific dimensions and other physical characteristics related to the embodiments or 
aspects disclosed herein are not to be considered as limiting unless otherwise indicated. 
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[0018] No aspect, component, element, structure, act, step, function, instruction, and/or 
the like used herein should be construed as critical or essential unless explicitly described 
as such.  Also, as used herein, the articles “a” and “an” are intended to include one or 
more items and may be used interchangeably with “one or more” and “at least one.” 
Furthermore, as used herein, the term “set” is intended to include one or more items (e.g., 
related items, unrelated items, a combination of related and unrelated items, and/or the 
like) and may be used interchangeably with “one or more” or “at least one.” Where only 
one item is intended, the term “one” or similar language is used. Also, as used herein, the 
terms “has,” “have,” “having,” or the like are intended to be open-ended terms. Further, 
the phrase “based on” is intended to mean “based at least partially on” unless explicitly 
stated otherwise. 
 
[0019] It will be apparent that systems and/or methods, described herein, can be 
implemented in different forms of hardware, software, or a combination of hardware and 
software. The actual specialized control hardware or software code used to implement 
these systems and/or methods is not limiting of the implementations. Thus, the operation 
and behavior of the systems and/or methods are described herein without reference to 
specific software code, it being understood that software and hardware can be designed 
to implement the systems and/or methods based on the description herein. 
 
[0020] Some non-limiting embodiments or aspects are described herein in connection 
with thresholds. As used herein, satisfying a threshold may refer to a value being greater 
than the threshold, more than the threshold, higher than the threshold, greater than or 
equal to the threshold, less than the threshold, fewer than the threshold, lower than the 
threshold, less than or equal to the threshold, equal to the threshold, etc.  
 
[0021] Fig.1a illustrates a block diagram of a system for implementing embodiments 
consistent with the present disclosure. Fig.1a shows a system according to an 
embodiment, the system includes a computer with a display 20 in communication with a 
server computer 30 via a network (not shown). The server computer 30 may serve content 
to the computer 30 with the display 20. A user may use the computer 30 with the display 
20. The content may be displayed in the form of charts. The charts may quickly reveal 
summary information within the chart space such as trends or outliers which is called as 
visual statistics.  
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[0022] The context of the chart also facilitates in determining the purpose, message and 
relevance as shown in Fig.1b. As an example, the visual statistics may provide the 
summary information within the provided chart space, i.e., outliners or trends which helps 
the user to understand charts quickly. Some charts may be associated with annotations. 
The annotations make it easier to know where to start, what visual features are insightful 
or what supplementary context may help explain the data as shown in Fig.1c. 
 
[0023] In an embodiment, the method comprises arranging the geometry which 
improves the information as shown in Fig.1d.  For example, not all insights that we 
visualize are tabular. For example, hierarchical relationships, paired/difference metrics, 
and nested/grouped categories. The insights from these structures are different than 
insights from a tabular structure. In particular, in the exemplary embodiment of the single 
measure perspective shown in Fig. 1d, one-dimensional view may be displayed in the 
dimensional view portion for each dimension of the selected measure. 
 
[0024] Fig.2a illustrates the process of navigating a chart of tabular data which is more 
seamless than the data itself. The table in Fig.2a may be sorted by region, but we may 
lose the sorting by value. But the color in the chart allows the visual grouping in addition 
to the sorting by value.  The tables would need to have a “next sibling in category” 
navigation or equivalent in order to expose the access sighted users have. 
 
[0025] Fig.2b illustrates the aspect of filtering. Filtering the visual space may be 
dynamic. Sometimes charts may perform powerful filtering actions as the user is parsing 
the chart. As shown in Fig.2b, the Issuer A and Issuer B geometries are de-emphasized 
while adding labels to Issuer C in a single mouseover operation. 
 
[0026] In an embodiment, the present disclosure provides a “props” methodology 
which facilitates developers to pass an array of options to customize and describe the 
chart for assistive technology. Also, validating the component’s accessibility, props 
encourage the developers to think about the accessibility of charts which improves data 
experience. Validation occurs during the lifecycle of a component’s operation, taking 
place after initialization of the component but before each significant new change is 
rendered according to props provided. Validation will only occur if a prop that must be 
validated is passed into the component and a change from its previous state is detected. 
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In the present disclosure, the prop: accessibility.disableValidation, is set to “FALSE” by 
default. This means that all of the charts may indicate warnings in the JavaScript console 
if any props have not been supplied, are Invalid, or have too little or too much information 
supplied. The validation also makes suggestions for certain props and may notify the 
developer that they can disable validation (but only once the chart no longer has any 
warnings). 
 
[0027] Props: Flexible Descriptions 
 
[0028] The charts expose props that allow developers to supply the following 
information, which will be read by screen readers when the chart area receives focus: 








[0029] Props: Example Descriptions  
 
(h2) Chart Title: Example Bar Chart 
(h3) Chart subtitle: This bar chart is an example in demo and documentation 
application. 
(h3) Long description 
(p) This is a chart template to showcase some of the capabilities of Charts Library. 
(p) This chart’s current data can be changed by using the Change Data button (before 
this chart). The props used by this chart are set in the props control panel. 
(h3) Executive summary 
(p) This chart is simply an example chart. 
(h3) Purpose 
(p) The purpose of this chart template is to provide an example of what props are 
required for a basic bar chart. 
(h3) Structure 
(h4) Statistical Explanation 
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(p) This chart is using, dummy data, 
[programmatically generated](h4) Chart description 
[programmatically generated](p) This is a bar-chart with 12 bars. 
[programmatically generated](p) The chart has a horizontal X Axis, titled x Axis with a 
range that starts with Apr 17 and ends with Mar 18. 
[programmatically generated](p) The chart has a vertical Y axis, titled Y Axis with a 
range that starts with 0 and ends with 8m. 
(h4) Notes about visual structure 
(p) The chart shows each month's performance, in millions (abbreviated) 
 
[0030] In an embodiment, in the present disclosure the data keys are made readable 
(before sending to the charts) and then setting the prop 
accessibility.includeDataKeyNames to TRUE (it is FALSE by default). This improves 
the data table and the information read by screen readers when navigating the chart 
elements. However, since data keys are often provided as direct output from a 
computational system, their literal values may be unreadable by default. A developer 
must ensure that the data keys are readable before setting this prop to TRUE. 
 
[0031] As an example, the below shows the Props: Key names, before and after 
1. By default, the label is: 
“8.5m, Mar 18. Bar 12 of 12." 
2. When includeDataKeyNames is set to TRUE: 
"PROFIT_CALC_VALID: 8.5m. JSON_DATE_OBJECT_FORMATTED: Mar 18. 
Nar 12 of 12." 
3. When data keys have been renamed by the developer:  
"Profit: 8.5m. Month: Mar 18. Bar 12 of 12." 
 
[0032] In an embodiment, if accessibility.elementDescriptionAccessor is set to a 
certain string value, elements may have custom, data-provided insights. Developers are 
encouraged to include this if specific elements have visually or statistically relevant 
features. 
 
[0033] For example, the setting accessibility.elementDescriptionAccessor to "Note" 
will add to each element's label if the element's data object contained a value for the 
8
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property "Note": “Profit: 8.5m. Month: Mar 18. Note: This month is a significant outlier, 
with more than three times any other month's profit, Bar 12 of 12." 
 
[0034] In an embodiment, any annotation added to the chart is required to have a note 
prop supplied, whether it is visual or hidden, in order to explain the annotation to non-
sighted users. Annotation’s descriptions are added to the chart’s description section, so 
that they are accessed before the user begins any keyboard navigation of the chart space. 
Only one annotation description may be provided for each annotation object provided. 
[0035] Order of information: High to low 
 
[0036] The keyboard used by the user for navigation of the chart is structured in the 
order of high to low. High level purpose/description/context, "visual statistics,” and 
immediate features annotations and then the chart area itself (slowly parsed, e1ement by 
element similar to the carefulness a table is read). 
 
[0037] Chart labels = ARIA labels = table cells 
 
[0038] The chart labels, Aria labels, and table cells are tightly coupled. The data for the 
bar as shown in Fig. 2c looks as below:  
{ 
value: 8500000, 





[0039] The aria labels and table cells must also show “8.5m" and "Mar 18” – but not 
the raw data values.  
 
[0040] In an embodiment, a chart’s geometries play multiple roles on the web, but they 
are not just role=img. If selecting or activating the geometry can affect the logic or layout 
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of the application outside the chart, then it may not be a role=img, but a role=button 
instead. 
 
[0041] Keyboard Navigation Pattern 
[0042] The following keys are available to all charts as shown in Fig.2d: 
UP, DOWN, LEFT and RIGHT ARROW, 
TAB and SHIFT+TAB, 
ENTER and SPACEBAR, 
And ESC. 
Some charts also have: 
COMMA and PERIOD. 
 
[0043] Due to differences in browser, focus indication and concerns for contrast across 
any chart content, a custom focus indicator was built. The indicator has a white halo with 
a black stroke and can be placed around any <svg>, <g>, or chart element upon being 
focused as shown in Fig.2e. 
[0044] Further, depending on the keys that are pressed or actions that happen, 
JavaScript may be used to create a corresponding mouse event on the Scalable Vector 
Graphics (SVG) chart element. 
[0045] Mirrored keyboard-to-mouse events are as follows: 
a. Focused: triggers an onMouseOver event. 
b. Blurred: triggers an onMouseOut event. 
c. Selected (ENTER or SPACEBAR): triggers an onClick event. 
d. This ensures keyboard and mouse have equal access. 
 
[0046] In an embodiment, when the user presses TAB to the chart area and focuses it 
as shown in Fig. 2f, a visual focus indication may appear around the chart. When the user 
is focusing the chart area, the user may press DOWN ARROW, ENTER, or SPACEBAR 
to focus the chart’s first group as shown in Fig.2g. 
 
[0047] In an embodiment, when the user is focusing a group, user may press TAB to 
move forward to a sibling group. If there is no forward sibling group which exists, the 
user may exit the chart area as shown in Fig2h. 
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[0048] Further, when the user is focusing a group, they user may press LEFT or RIGHT 
ARROW to move to a sibling group. If no sibling group exists (like with our example 
below), the user will not move as shown in Fig.3a. 
 
[0049] In an embodiment, when the user is focusing a group, they may press SHIFT + 
TAB to move back to a sibling group. If no backward sibling group exists (like with our 
example below), the user will move to the chart root as shown in Fig.3b. 
 
[0050] In an embodiment, when the user is focusing a group, they may press UP 
ARROW or ESC to move back to the chart root as shown in Fig.3c. When the user is 
focusing a group, they may press DOWN ARROW, ENTER or SPACEBAR to move to 
the first child element of that group as shown in Fig.3d. When the user is focusing a chart 
element, they may press RIGHT ARROW or TAB to move to the next child element of 
that group as shown in Fig.3e. When the user is focusing a chart element, they may press 
LEFT ARROW or SHIFT+TAB to move to the previous child element of that group as 
shown in Fig.3f. When the user is focusing the last chart element of a group and they 
press RIGHT ARROW, they will move back to the first element of that group as shown 
in Fig.3g. When the user is focusing the first chart element of a group and they press 
LEFT ARROW, they will move to the last element of that group as shown in Fig.3h. 
When the user is focusing the last chart element of a group and they press TAB, they will 
move to the forward sibling of their current (parent) group. If no forward sibling of the 
parent exists, the user will exit the chart area as shown in Fig.3i. When the user is focusing 
an element, they may press UP ARROW or ESC to move back to their parent group as 
shown in Fig.3j. When the user is focusing the first element of a group and they press 
SHIFT + TAB they will move back to their parent group as shown in Fig.4a. Further, if 
the application has added logic to the onClick() Event on the chart and the user is focusing 
an element, they may press ENTER or SPACEBAR to activate or deactivate an element 
as shown in Fig.4b. When the user is focusing an element and the chart contains cross-
group categories, they may press PERIOD to leave their group and move to the next 
group's corresponding child element of the same category as shown in Fig.4c. When the 
user is focusing an element and the chart contains cross-group categories, they may press 
COMMA to leave their group and move to the previous group's corresponding child 
element of the same category as shown in Fig.4d. When the user is focusing an element 
in the chart's last group and the chart contains cross-group categories, they may press 
11




PERIOD to leave their group and move to the first group's corresponding child element 
of the same category as shown in Fig.4e. When the user is focusing an element in the 
chart's first group and the chart contains cross-group categories, they may press COMMA 
to leave their group and move to the last group's corresponding child element of the same 
category as shown in Fig.4e. 
 
[0051] In an embodiment, the present disclosure provides cross-browser solution. The 
controller mirrors the interactivity of the chart, but only has up to 3 element at a time 
(charts can have many) as shown in Fig.4f. If using a controller, chart’s aria and tab index 
should be disabled. In an embodiment, the controller retains up to 3 "nodes'''. A “node" 
is a <div> that contains a <p> element. Each <p> has tabindex=0. The <p> element 
contains text that matches a chart element's aria-label: "Profit: 8.5m. Month: Mar 18. Bar 
12 of 12” as shown in Fig.4g. In the present disclosure, three nodes are disclosed as shown 
in Fig.4h.  One node is the user’s current focus. Then there is one more node each for 
TAB and SHIFT+TAB elements. The intercepting TAB does not always work, so the 
forward and backward TAB elements must be made ready (if they exist). The other nodes 
may be rendered as-needed (for other keyboard commands). When the user is focusing a 
node, all the previously mentioned interactivity rules apply, based on the kind of chart 
element it represents. When the user takes a keyboard acting on that node, we simulate 
as though that action took place in the chart space. The controller only renders what is 
necessary for focus and tabs. The navigation causes a new focus node to the drawn and 
its corresponding next SHIFT + TAB and TAB nodes (only up to one each) to be drawn 
as well (if they exist). The user’s focus is then moved to the new node and the old nodes 
are removed from the controller. This progressive, lean approach avoids having 2x the 
memory concerns as other browsers.  
 
[0052] Computer System 
[0053] Fig.5 illustrates a block diagram of an exemplary computer system for 
implementing embodiments consistent with the present disclosure. 
[0054] In an embodiment, the computer system 500 may be used to implement the 
system. The computer system 500 may include a central processing unit (“CPU” or 
“processor”) 502. The processor 502 may include at least one data processor for 
performing accessible data visualization on a web platform. The processor 502 may 
12
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include specialized processing units such as, integrated system (bus) controllers, memory 
management control units, floating point units, graphics processing units, digital signal 
processing units, etc.  
[0055] The processor 502 may be disposed in communication with one or more 
input/output (I/O) devices (512 and 513) via I/O interface 501. The I/O interface 501 
employ communication protocols/methods such as, without limitation, audio, analog, 
digital, monoaural, radio corporation of America (RCA) connector, stereo, IEEE-1394 
high speed serial bus, serial bus, universal serial bus (USB), infrared, personal system/2 
(PS/2) port, bayonet neill-concelman (BNC) connector, coaxial, component, composite, 
digital visual interface (DVI), high-definition multimedia interface (HDMI), radio 
frequency (RF) antennas, S-Video, video graphics array (VGA), IEEE 802.11b/g/n/x, 
Bluetooth, cellular e.g., code-division multiple access (CDMA), high-speed packet 
access (HSPA+), global system for mobile communications (GSM), long-term evolution 
(LTE), worldwide interoperability for microwave access (WiMax), or the like, etc. 
[0056] Using the I/O interface 501, the computer system 500 may communicate with 
one or more I/O devices such as input devices 512 and output devices 513. For example, 
the input devices 512 may be an antenna, keyboard, mouse, joystick, (infrared) remote 
control, camera, card reader, fax machine, dongle, biometric reader, microphone, touch 
screen, touchpad, trackball, stylus, scanner, storage device, transceiver, video 
device/source, etc. The output devices 513 may be a printer, fax machine, video display 
(e.g., cathode ray tube (CRT), liquid crystal display (LCD), light-emitting diode (LED), 
plasma, plasma display panel (PDP), organic light-emitting diode display (OLED) or the 
like), audio speaker, etc.  
[0057] In some embodiments, the processor 502 may be disposed in communication 
with a communication network 509 via a network interface 503. The network interface 
503 may communicate with the communication network 509. The network interface 503 
may employ connection protocols including, without limitation, direct connect, ethernet 
(e.g., twisted pair 10/100/1000 Base T), transmission control protocol/internet protocol 
(TCP/IP), token ring, IEEE 802.11a/b/g/n/x, etc. The communication network 509 may 
include, without limitation, a direct interconnection, local area network (LAN), wide area 
network (WAN), wireless network (e.g., using Wireless Application Protocol), the 
Internet, etc. Using the network interface 503 and the communication network 509, the 
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computer system 500 may communicate with a database 514, which may be the enrolled 
templates database 513. The network interface 503 may employ connection protocols 
include, but not limited to, direct connect, ethernet (e.g., twisted pair 10/100/1000 Base 
T), transmission control protocol/internet protocol (TCP/IP), token ring, IEEE 
802.11a/b/g/n/x, etc. 
[0058] The communication network 509 includes, but is not limited to, a direct 
interconnection, a peer to peer (P2P) network, local area network (LAN), wide area 
network (WAN), wireless network (e.g., using Wireless Application Protocol), the 
Internet, Wi-Fi and such. The communication network 509 may either be a dedicated 
network or a shared network, which represents an association of the different types of 
networks that use a variety of protocols, for example, hypertext transfer protocol (HTTP), 
transmission control protocol/internet protocol (TCP/IP), wireless application protocol 
(WAP), etc., to communicate with each other. Further, the communication network 509 
may include a variety of network devices, including routers, bridges, servers, computing 
devices, storage devices, etc.  
[0059] In some embodiments, the processor 502 may be disposed in communication 
with a memory 505 (e.g., RAM, ROM, etc. not shown in FIGURE 5) via a storage 
interface 504. The storage interface 504 may connect to memory 505 including, without 
limitation, memory drives, removable disc drives, etc., employing connection protocols 
such as, serial advanced technology attachment (SATA), integrated drive electronics 
(IDE), IEEE-1394, universal serial bus (USB), fiber channel, small computer systems 
interface (SCSI), etc. The memory drives may further include a drum, magnetic disc 
drive, magneto-optical drive, optical drive, redundant array of independent discs (RAID), 
solid-state memory devices, solid-state drives, etc. 
[0060] The memory 505 may store a collection of program or database components, 
including, without limitation, user interface 506, an operating system 507, etc. In some 
embodiments, computer system 500 may store user/application data, such as, the data, 
variables, records, etc., as described in this disclosure. Such databases may be 
implemented as fault-tolerant, relational, scalable, secure databases such as Oracle or 
Sybase. 
[0061] The operating system 507 may facilitate resource management and operation of 
the computer system 500. Examples of operating systems include, without limitation, 
14
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AppleTM Macintosh TM OS XTM, UNIXTM, Unix-like system distributions (e.g., Berkeley 
Software Distribution (BSD), FreeBSDTM, Net BSDTM, Open BSDTM, etc.), Linux 
distributions (e.g., Red HatTM, UbuntuTM, K-UbuntuTM, etc.), International Business 
Machines (IBMTM) OS/2TM, Microsoft WindowsTM (XPTM, Vista/7/8, etc.), Apple iOSTM, 
Google AndroidTM, BlackberryTM operating system (OS), or the like. In some 
embodiments, the computer system 500 may implement web browser 208 stored program 
components. Web browser 508 may be a hypertext viewing application, such as 
MicrosoftTM Internet ExplorerTM, Google ChromeTM, Mozilla FirefoxTM, AppleTM 
SafariTM, etc. Secure web browsing may be provided using secure hypertext transport 
protocol (HTTPS), secure sockets layer (SSL), transport layer security (TLS), etc. Web 
browsers 508 may utilize facilities such as AJAX, DHTML, AdobeTM Flash, Javascript, 
Application Programming Interfaces (APIs), etc. 
[0062] According to some non-limiting embodiments or aspects, a computer program 
product including at least one non-transitory computer-readable medium including one 
or more instructions. 
[0063] The illustrated steps are set out to explain the exemplary embodiments shown, 
and it should be anticipated that ongoing technological development will change the 
manner in which particular functions are performed. These examples are presented herein 
for purposes of illustration, and not limitation. Further, the boundaries of the functional 
building blocks have been arbitrarily defined herein for the convenience of the 
description. Alternative boundaries can be defined so long as the specified functions and 
relationships thereof are appropriately performed. Alternatives (including equivalents, 
extensions, variations, deviations, etc., of those described herein) will be apparent to 
persons skilled in the relevant art(s) based on the teachings contained herein. Such 
alternatives fall within the scope and spirit of the disclosed embodiments. Also, the words 
"comprising," "having," "containing," and "including," and other similar forms are 
intended to be equivalent in meaning and be open ended in that an item or items following 
any one of these words is not meant to be an exhaustive listing of such item or items, or 
meant to be limited to only the listed item or items. It must also be noted that as used 
herein, the singular forms “a,” “an,” and “the” include plural references unless the context 
clearly dictates otherwise. 
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[0064] Furthermore, one or more computer-readable storage media may be utilized in 
implementing embodiments consistent with the present disclosure. A computer readable 
storage medium refers to any type of physical memory on which information or data 
readable by a processor may be stored. Thus, a computer readable storage medium may 
store instructions for execution by one or more processors, including instructions for 
causing the processor(s) to perform steps or stages consistent with the embodiments 
described herein. The term “computer readable medium” should be understood to include 
tangible items and exclude carrier waves and transient signals, i.e., are non-transitory. 
Examples include random access memory (RAM), read-only memory (ROM), volatile 
memory, non-volatile memory, hard drives, CD ROMs, DVDs, flash drives, disks, and 
any other known physical storage media. 
[0065] Finally, the language used in the specification has been principally selected for 
readability and instructional purposes, and it may not have been selected to delineate or 
circumscribe the inventive subject matter. Accordingly, the disclosure of the 
embodiments of the disclosure is intended to be illustrative, but not limiting, of the scope 
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The present disclosure relates to a method and system for accessible data visualization on a 
web platform. At present keyboard limitations exist in a browser that do not permit full access 
to a data visualization. Therefore, in the present disclosure when the user is focusing a node, 
all of the previously mentioned interactivity rules apply to it, based on the kind of chart element 
it represents. When the user takes a keyboard action on that node, it is simulated as though that 
action took place in the chart space. So, the controller of the present disclosure renders what is 
necessary for focusing and the tabs needed at that moment for visualizing the data. The 
controller mirrors the interactivity of the chart displayed on the computer associated with the 
user. The controller facilitates the user to interact with the chart and enhances ease, efficiency 
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